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1. @15azane
fio amdlodiendilivianiiesussneuvaesiingiuiu Tasflaunsousn
ssRUsznavsenaniuls arsazaneiing 3 aaue 1dun anusvends anuzvewna
GARIEAARE!
a9AUsTNAUYRIEITazaNe  UsEnaunae
1. favinazane (solvent) 1JussAusznavluaisazarefifivsuwans
1NN
2. Aqazane (solute) LS8ndnedrein dravale WWussrusenaulu
ansazanefifiuSunaasiioanin
audRvasansazate el
1) Uszneaumesmyinaranguaziiazany
) Tnvunduidooiulaenaonyndiu
3)  @unsakunimyaranlarAlazanglalagionienienIn
) fqmiFien NVABLLYAY LLasﬂmﬁamLsﬁﬂajmﬁ

2. Amemenmitlilunis wendniazanuasitazany

2.1 msnanedula  mnefls msfiveamanvisuanuznareiule Weveaman
isundanuaiuiouneiizliluanaiindanuaatgme uorvuzsusdamilerszning
Tuanald luiananasvaaesnatnveavainatsilule uwazdilomendanuaiuiousanin
Tuanafeziindsruaaddesasililuanandeuiitias inaussdamdealuanauniuon
Tuanaswiuduaisluaaiuzreanal nsiansasuanuzanleviefnduvosan
Fonin nseuLtuvEensnauG

2.2 M3sEme Mol mfivesvaAsuanuznveamainaeiule egaing
wazfnangiavivomesainty massveiatuldnnggumgiiddvounaiiuey

2.3 Maiien eveamanldfuamieussvinliluianavesveavaiindsnuaay
vty Fmaaanveanmnanedulesnnniinmzdnd flvianudounivesvaraudsssd
vilsluanafiiindsnusatigaiannzlefinneungaesnainveamaimsivinveamadlaiviu
Judanlesvedlonielurenamaemnaiuvesvouar waseslofasiourlnniudons
vueflagedaiug  Amthveweuvan udmgaluanvesnarlufian Usingmsaifngnn




3UNIT NSLABA WATNITHBALANTULLBANUAULEYDUMANYNAUANUAUVBIUTTYINA
WY ddugauuniivasNiveuviadsien (Sandn aLien

UssleaivasnisiBeuaniuzvasans
1) lunsvaeing wu nsduiamvinunvasumaindivaslundiu
2) msviuds Tnemsvinliuesmanasuanuziduveuds
3) msuannssualnindaenddledr Tnennsuiandulfideanaredule
4) NISLENENT WAZNISMIANUILTUVDIENTAYANY
3. MieAUdNdY (concentration units)
MsAENWIMILAINS ansInemansiiaseslsiduesruseneau azdeaiinisuen
U3 nsszyanududuresaisazane Inisldnbenatswuumeiuuimiisivends
Uhinaignazansludvhazats viemhefivendeUSiusgnasansluansazany fail
3.1 Wasidun (%) vise3ouay
yanefls Uhinuvesgnazangluansazats 100 dau Fsanansausseenldwsdl
2.1.1 Wesidudlnewuia (w/w) wansie wavasignazalluansazane 100
RUILALINU LU NOWNEDT 30 % LABNIA MUIEANNIIANBIAY 30 KUIBUIALUNDINEDS
100 wiaganaReInu
2.1.2 Wosiudlneanausung (W) uansds wavesgnazaneluy
#158¥a18100 MigUsung 1w asavanglafeunaslsa (NaCl) 1 % lagunanauSuins
MNgANIN Toneunaalsa 1 wedlaluasazans 100 wgusuns
2.1.3 Weasi@udlagusung (vv) waneds Ysunnsvassnazansluansazans
100 wiaeUsung W @1sazatensalalasnassn 3 % lagUsuins Bu18ANIN @1savany
100 Mhevsunsaziinsnlalnsraeinazaisey 3 Mieusuing

ANSATUIUNIAUTUTUVBIEITaZA1eNUIE I US DAY

TunsAnnaanudutuvesansazans ansamuinlalagisnisiieunseldgns
w it
Aadl

YIAVBINIAZANY
Souazlngua = X 100
11aUIAITAZANY
Y N 1Sumsvesanazaty
SavazlaeUsung = X 100
131195v09a158z 018
SovazlneunanaUsunns - daveNadarand . g

5asvesasazane




A298199 1 UIM1anI18 (CioHp011) 50 ¢ avaieluun 200 ¢ WUIAMUTNTUYDY

[ v
arsavanalusevazlneuia

o

59 UIAVDIUINNANINY

LI[VdIaLany

Savazlaeuna

50 ¢

1AV + WIRVBIUIRANI Y
200 ¢ + 50 g = 250 g

YIAVDINIAZAY

X 100
UINUBIFTAEAY

_50g X 100
250 g
20

3 a Yy v v
#1982a7°9UNIANINYUAINLIUVUIDYAY 20 Iﬂ&l&l')ﬁ

faeeefl 2 Uiduaney 50 nfu AnsauedAn avarwey 4 n3u dundumeyd

ATIUIMIY 1,13 ¢/cm’ Whduaneyiliduduiosazlaviiadeuuinsiinle

A9 ddumeyiianuvuiwiy 1.13 ¢/cm’ vinganuinduaey 1.13 g dUsuns 1

cm?

Uduaney 50 g

Sovazlneulanausung

= 50 cm’
1.13
= 4425 cm’

¥IUDIAIAZAY

X 100
5uasvesaisazaie

4
— X 100
4425

9.04

iduaeyduduiasas 9.04 laguraseausung




f98197 3 @8aratunsAbumsn Wutusevay 0.2 leeusuins 91uIu 500 cm’® 9edl
nsmlumsnUsuinswinle

59
a1saranensalunsn Wudusevar 0.2 laeUsuinsg
a1sararensalunsn Usuing 500 cm’
. y 511as5ve9aIazaiy
SavarlngUsunng = X 100
15395 v09a15azae
5uasvoansaluasn
0.2 = X 100
500
a a . X
Usumsueansalumsn = 02X500
100
= 4. GMi

ansazanensalunsnidududosas 0.2 Tagusuins 97uau 500 cm? insalunsn
azangeg 1cm’

3.2 Tua13m (molarity, M)

vanefs Srunundilianavzeduuluavesiignazaneiiluaisazats 1 gnuiar
WTLUAT 38 1 aRT LN @rsazaslnunadenuasiaaniiun JAuaNTy 0.5 Tuaneans
%39 0.5 M vneanundlnuvadeuiuasiaaniiun 0.5 lwalugisazate 1 ans

A08199 4 avarw NaOH d1uau 18 nsu TuthauldUSiasvesansavanevisnunidu

500 cm’ ansazanefladlmnudNTuAlLasegnUANATLLAT

(Myunlyt Wiseemeu Na = 23, O = 16, H = 1)

3571 a0 NaOH luansazate 1 dm® %38 1000 cm® vilansil
duuflnansazals NaOH 1000 cm®s  NaOH a g

o ¥ NaOH 18 g - NaOH a g

1Su1asaisazale 500 cm’ 1539581522818 1000 cm’

NaOH 18 g X #@15a2a18 1000 cm’

NaOH a ¢ =
a15a2a19 500 cm’




wansluansazgaty 1000 cm’® 30 1 dm® 2¥dl NaOH 36 ¢

WIaluanaves NaOH = (23X 1D+(A6X 1D+ (1X1)
- 40
N NaOH 1 mol _ NaOH a mol
NaOH 40 g NaOH 36 g

NaOH 1 mol X NaOH 36 g

NaOH a mol =
NaOH 40 g

= 0.9 mol
d15azane NaOH  JAmA1adudy 0.9 mol/dm?
3.3 Tuuaad (molality, m)

el huluavesiignavatsludiinazaty 1,000 NS Wy @sazaiueisy
1 luwaa vungaudi dgise 1 lualudi 1,000 N3y

feg1en 5 lafeuraslsn 58.5 nSU azateluil 500 NSU  AIWIAMNUIUTUVD
asavaglumigluanailansy (Muusulaezmey Na = 23, Cl = 35.5)

3591 waluanaves NaCl = (23X1) + (35.5X1)
=" 585
JUN 1 Wagunlavaslaheunaslsa mdulua

auuAlA NaCl 5.85 ¢ AaduuSinas  a  mol

NaCl 1 mol NaCl a mol

NaCl 58.5 g NaCl 5.85 g

NaCl a mol _ NaCl 1 mol X NaCl 5.85 g

NaCl 58.5 g

= 0.1 mol
ugnedn Tuun 500 g 3 NaCl azaiweg 0.1 mol




un 2 uUlNaves NaCl fazateludn 1000 nSu wse 1 dlansy
auu@lidl NaCl a mol agagluun 1000 g

ee

NaCl 0.1 mol NaCl a mol
11 500 g 1111000 g
Nacl a  mol _ _NaCl 0.1 mol X 31 1000g
11 500 g
= 0.2 mol

d15aza78 NaCl Uanududy 0.2 molkg %30 0.2 m

fraghedl 6 swnmaveshluasavansueafenlunsm (CaNOs),) Fafimnududy
25 m dluansavaneiudl  (CalNOs),) 8.2 g
(Mvuaangnaul Ca = 40, N = 14, O = 16)
35911 1IAgRUee Ca(NOs), = (40 X 1)+ 2[14 + (16 X 3)]
= 164

o 3 18 Ca(NO,), 1 mol X Ca(NO,), 8.2
AtU Ca(NOs), 8.2 ¢ azdidnuaulua _ CalNO,), L mo alNo,), 828

Ca(NO,), 164 g
= 0.05 mol

91U luavesdlazay (mol)

NNluuaa = yravedeIagany 1,000 NSu

Ca(NO,), 0.05 mol

2.5 mol/kg

19 (kg)

Ca(NO,), 0.05 mol

1aven (ko)
2.5 mol/kg

= 002 ke
d1sazaty Ca(NOs); 2.5 m @efl Ca(NOs), 8.2 ¢ zhU1 0.02 kg %39 20 g




3.4 Usunaudignazangluansazane 1 d1udw  (parts per million ; ppm )
el Usinavessignasatgluasazaneaiudiu 1w ALNTERTTaTUA
nUsIRY CaCos 1Mfin120 ppm Sedmduthnsesng uneauitlu 1 ke i
CaC0; avawoehiul20mg dndnduinszdng
§aoen9fi 7 Wleazany Pb (NOs), 0.331 nu luth 500 n%a ansazanefildasi
aadudufdiulududiu

UIVDIAIA T8 (g)

=,
-

3

D

37N ppm -
RP YIRvLIETAaTaY (2) X10°

Pb (NO,), 0.331 g

H,0 500 g+ Pb (NO,), 0.331 X10°g

Pb (NO,), 0331 g

1IAUDIT1TAZA1Y Pb (NO,), 500.331X10° g

6.615 X 10°

d15a%a18 Pb (NOs), Uiauudy  6.615 X 10° ppm

3.5 Ysunaudgnasangluansazaieiuaiudiu (parts per billion ; ppb )

mnede YSinaesignazangluansazate 1,000 e Wy In153Asen
wulnendsluimzaivsinasen 0.1 ppb wureawd dmsa 1,000 kg azdisen
agJ:O.l mg

VIVDIAIA LY (g)

10 b =
PR WI|VDITNTATY (2) X 10
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maui 1 mImUsanadagnazate (Vauls) Negluansazany (vawman)
(Total Dissolved Solids ; TDS)
gunsaluazasiad

1. Jnnes v 25 mL 2 Tu
2. Yws w19 5 mL 1 U
3. YN 1 p)y
4. NTIYNTOY 1 DU
5. YTELNY 1 Tu
6. NITANBNTDIEANT

7. A%eads

8. fau

9. \w3asdtloth (Water bath)

10. Ia%mmm%u ( Desiccator )
11. ansavaremegslaifeunastse ( NaCl)
35N15NAAD4
1. thansavareiegludounaslsadslimsuanududu nseswunszaunses
ans
2. ihéhesumelUeulugoufigamaf 103 - 105 °C Wunan 1 il Udesiisly
Thi8ulu Desiccator (%umauﬁﬂgﬁmm%aﬂﬁ) théhesemeudaimin Tuiinua
3 19UWavn 5 ml gaansazanefogslafounaolssfinsoids Usung 3 mL
wadludhesyme thansazatefegndlddaimiin duiinaa
q ﬁ?%’]ﬂi%L%U%ﬂUi’iﬁ;ﬁ’ﬁazaﬂEJf;]J’JE]EJINI‘UiSLVIEJU‘IJL@%EN@JQIEJ‘E’I (Water bath) 7
g 100°C AUUN
5 thewsameitheulugeuiimunuaamgiiliin 103 - 105°C Wunaedalies 1
flag
6. thawszimeaaningayu Udesidlmiuly Desiccator dantin
7. %1990 5- 6 auldimtinas
8. AMUIIANNIUYIBIESaTaNRIpglRaNAaslsA luriteSesaslauiia
saUsSUINT
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FUNAFIUNTTNAAD
HANISNARDY
U3U199815820180 208 WL UASUABDLIA wevvveveeerree mL
waluanalyheunaalsa ( NaCl) ...
dmdneunis dndnmdsnnsszeute wazeu ( g)

MW () | ASIN 1 | A5 2 | ASSNI 3 | ASST 4 | ASeRl 5

YIS

oSz + NaCl

NaCl
U1UNY9 NaCl AR oo, g

v $74 =l ¢ A b % 1
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AnTgunUuanisi 3 nsvnanududuvasasazanelaemalianissave

1. wszmgla NaCl 3aliszmelunsauduun

o w

2. @idrAglunsmusinaveweaudsiavareluresnan (Total Dissolved Solids ; TDS)
Aoayls

3. A199IN1TUIANUT LTI TIaza18Tuve el Tuniisanududuwuy du
Tududiu (ppm) nNN1neaesil azdiamiale esuIuANNEURLS

5. :INNsvaaesANUdturesewdiiazatsluveanas ansathdeyailaludin
Tumbheanududuwuulaledn niaueiuy




WRAgAAINTINEUNUHURNTS
unUuan1s 2.1 nmsmanududuvasansazanelaginaiianisseme

1. isweln NaCl Falsdsamelundousuih
....................... w1z msliedessileth Wunmslanufeurdusnansied vilvasazane
Aansiienatnedig lnsgumnddviliissmeluegiedig dulugumgifidini yaden
yeslaidsunaslsd Soilranufeuliannsaiansussdamioneluluanavedufeon
BB FIUTIMELUNTOUUN oottt
2. ?qﬁﬁﬁmiumimﬂ%mmsuaqsuaﬂLﬁﬂﬁazmﬂumaqmm (Total Dissolved Solids ; TDS)
Avosls
....................... dsdhdylunmamuBinasaraie@euds) fazareegludhavans (vouvad)
fio FomnsmuuTnamesesazmeihanltlunsmuiinasiazats oraiduunnalusuves
wa vide luglvesUSinnsald ududmheanudiduiisdeanism wu madua
dudulumireSesaslnewa deddfemnavesaisazats mniluanududulumiiedos
axlneU3inng uazdesaslnginanoU3ing Asddnfe USH1RsU8EIIAYANY ..
3. idesnsmanududuresesdeiiazangluvouvan Tumhearududuiuy dw
Tudrudau (ppm) 9nmsnaaedi sxdduinla esunsaudRLS

....................... Auuduluviag daulududn (ppm) fie Usinawesiignazaiely

aN5araleaIudIu
VIV A ()

ppm 7 X106
UINUDITTAL A ()

dlovzmenuatulumhednludiud Fomsiviiavesasazans §9591nnIs
vnaesis g wminsanesansazaneneNTuY itk MNnFBInNNSNIIUNIAYES
ansavane Tinimingy — dhvinuesnnwuy = dvtinansazans udaeildumluaunig
nsmANURTUlu gl uA WA UMY 10° ...

[

4. fﬂ'1ﬂmimaaqmwlmamﬂmﬂuumaﬂu‘[mmauﬂaalimtm
5. Foyailldanmannassil mmaauﬂﬂmmmLsuwuuéuaamiazmaismstmaa"Liﬁ Tumibe
Anudutuwuulalatie eensls

1. Seuazlauuig

2. Seuaglagunanalsung

3. luansh

4. Tlaan

5. d@yuludugiu

6. drulunudaugiy




WUUNARBUIRIINYENIT31309
1599 N1SUIANUTUTUVDIETAZALALNATANITTIUIAUN

A 1. foaoutarinuenisdFesluunufoRniet agtvunaniuntsalls wiili
Thidsunoumaundsiuaaiunsala dnvardedeufuuudouneuuuuduAn Tnei
LUINIABULAZLNUINNISIRAZ LULLUULENBIAUISENBU (Analytic Scoring Guideline ) 1ag
wenesUszneudu 2 ¢u Ao nMsfiBesineimans uaz aussausSIMeImanS U 5
U9 1181 15 Wi

2. IiniFoudndneuiignies adlutesing

naaunisainalul Tdnauaianu 90 1 - 5

Inlng , o uar ues HutniFeudulisendnui 4 fauaulawagddla gy
lAsaaAnermans wersmdnwienansuagmieya samdsaeuniugs ieviunuszneuns
dwenidelunsvilasany

Funils aringfinen wisuasaraetmanglasa $1uau 3 arududu WidniFou
naaoafiefnu « msl¥asazansihnanglasa sraemaiisivesmengvay “ lngldiaan
wazmsngavasnaunenimay iusinUsyavsnmnisvrasnisiten sanisAnwnuin
ansazaneumanglesa anudududl 2 Grvgasnnitevesnennranuldiiian uazkants
NAABIANANIINYNANITLTUDE U LATR

ATALRRUBNANGIATH

e —

\_—d

Aandadun 1 Aadadun 2 Anandadun s

Nnuamsnaaesdld Jalng uazifiouqdosmsauarududuivisszasnsiien
voanennuay etheududuanmameaesd Tunnaesiulassnuremuies uindam
fio limsuanududu Ssweutsansazanethmanglasa anududud 2 danmaradudy
Tnewadiansdadmin Idnanimaaesdsd




Tayansnnaeswesdnlng uaziveus

Yunsansazatedinanglasandnududun 2 = 10 mL
wialuananglasa (Cs Hip Og) = 180
UMiINTD I ITTIY = 24 A3y

Wtinvesansazagdinanglasa + Umtnyuseme 30 nfy

umtinvesnanalasa + dmtnyusewme vasnseulvianuieu (nsu)
ATIN 1 ATIN 2 ASIN 4 ATIN 5 ATIN 6 AT 7
29.5 29 28 27.5 27.5 27.5
AU .
¢ = = A v 5 = I
1. ananumsal MsAnwises « nsldasasansiinanglasa veaensiiieIvesnen 023 | nsuun
NVIATU “UDIAIANAT ITLYANLATIY VOIN1TNAADY 012
2. PINNINARBIVBIAFANAT tiafnw) “ n1stdansavareuinianglasa waen1siiedIves  wis
ABNNYAIU “ AITEYMLUTIINNSANY 021 | Azuuu
Y v 012
sruUsnu Y 4 A ORNTTE PR > o0 TR Wars, W S
gandsnny’ 2y YOt IR A e
021 | ATUUY
....................................... L O N o2
e 2 o o o [
FuUsauAy USumsvesansazaneiiananglaa , 31u3u-vua-anenug
YDINBNANAIY , NYUL , A0NUAUNITNAGET , Band
¥id
3. Mnuan1svnaesvesinlng uagiiioun 023 | Asiuy
S J o b 011
UIAVDIATALANLUINNANGLATA NOUNITNARBITAT = cooeevrrrveee n3u ;
» y SWid
WAZLIAYRINGLATA NEINTVNGDS A el N3y P —
011
4. Mneaneaesvesdnlng uazilows ansazaeuinianglasa (AMUITNTUN 2)
Sanududuwinls Tumbedovazlneuianausunng s
------------------------------------------------------------------------------------------------------------------------------------------------------------ 023 ﬂz',l,uu
011
5. avuiduduresasaratelinnanglasa nkaneaewesdnlng lumhediuludu
dau danudutuinls sita
023 | AZLUU

011




IRALLUUNATRUINTINEEN331309
1599 N1SUIANUTUTUVDIETAZALALNATANITTIUIAUN

AAua 1. FoaeuinvinuenisdiFesluumufoinisd assmunaniunsalli udal
Thidsunoumaundsiuaaunsalau dnvardedeufiunuuiouneunuudu/An Tnei
LUINTABULATLNUTINTIAAZLULLUULENDIAUTENBU (Analytic Scoring Guideline ) Tng
wenesUsznaudu 2 du Ao nsfiBesineimans uay aussousSIMeImanS U 5
U9 1181 10 WA

2. Iﬁﬂfﬂlﬁ%au@uﬁmauﬁgﬂﬁaa aslugosing

naaunisainalul Tdnauaiaiu 90 1 - 5

Inlng , o uar ues HutniFeutulendnu®i 4 fauaulawagdla gy
lAsaAnermans wersmdnwienansuagmieya sawdsaeuniugi ileviunuszneuns
dentelunmsvilaseny

Funils aringfinen wisuasaraetmanglasa $1uau 3 aradudu WdniFou
naaoafiefnu « msl¥asazansihnanglasa svaemaiisivesmengvay “ lngldiaan
Laznsvianvesnaunennmany Wusinysyansnmnisvzasniaiied nan1sAnyinuin
ansazaneumanglesa Anudududl 2 Haevzaenaiiervesnennrauldiian uazkans
NAABIANANIINYNANITLTUDE U LATR

FATALRRUBNANGIATH

R —

\_—d

Aandadun 1 Anandaduq 2 Anandadun s

Nnuamsaaesdld Jnlng uazifiouqdosnsauaruiduduivisszasnsiien
vasnennyay iethanuiduduannmeasstl lunasestulassnuvesmuies uifntym
fio limsuaududu Sweutsansazanstmanglesa anududud 2 dunmeranduduy
Tnewadanisdsimiin Iduanismaaosied




Yayansnnasswesdnlng uaziieus

Yunmsansazargdinanglasandnududun 2 = 10 mL
walanananglasa (Cs Hiz Og) = 180
UMUINTD I ITTY = 24 A3y
Wtinvesansazaedinanglasa + Umtnyuseme = 30 nfy
Wwiinveshmanalasd + dwdnyusewme vaamseulvanusou (n3u)
AT 1 AT 2 AT 4 AT 5 AT 6 AN 7
29.5 29 28 27.5 271.5 2715
AN

1. 9naniunisel mafinwides © malfansaranethananglasa sxaemsifisivesnen

NVANU “U09AFANAT WTTYFULAFIU YDIN1TNARDY

WUINTINBU “’mia3ma‘1§1maﬂqimaﬁﬁmmvﬁwﬁwmﬁu ansaTrasNsLisIvesAen
avaulesaniy”

w39 “maazmaﬁwmaﬂq‘lma szhmizaamsLﬁwuamaﬂqmmuiéf”

2. IMMTNARDIVBIAFANA iiednwn « mﬂ%msasmafwmaﬂgima Y£aBNSIAIYD4

ABNNVATU “ 2338 UMKUINNSAN

2.1 fuUsei L ansarangtinanglasa 3 anandudy

22 f Wl ¢ Han1svraeMsWiEIvesmengma1y Taednan Lan uaznis
VRAYBINAUABNNTANY

AuUIAIUAN . UBnesvesasarangtnmangled , S1uL-vLIR-aneRug

VRINBNAVAIY , NMIUL , AAUNIUNITNARDY , QN
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